Mitochondrial autophagy: Origins, significance, and role of BNIP3 and NIX.
Mitochondrial autophagy (mitophagy) is a core cellular activity. In this review, we consider mitophagy and related cellular processes and discuss their significance for human disease. Strong parallels exist between mitophagy and xenophagy employed in host defense. These mechanisms converge on receptors in the innate immune system in clinically relevant scenarios. Mitophagy is part of a cellular quality control mechanism, which is implicated in degenerative disease, especially neurodegenerative disease. Furthermore, mitophagy is an aspect of cellular remodeling, which is employed during development. BNIP3 and NIX are related multi-functional outer mitochondrial membrane proteins. BNIP3 regulates mitophagy during hypoxia, whereas NIX is required for mitophagy during development of the erythroid lineage. Recent advances in the field of BNIP3- and NIX-mediated mitophagy are discussed.